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F(G&=�W>Y�[>Aw#�]L3-(/3%(�M+,*K8*%K�J+,D3K(+�}23K*%0(�J28/30�<,&30(#=��M+,*K8*%K�3%&(+%(&�
�±±�zz~z����±�~�z~�z~�������~́�~���~�����zz���~�z~�~~²z����±�~́�~¶���~��~�����~����~�������z~���~
0*G*83/3&I�&,�&+*%413&�K*&*�&,�*%K�+(0(3D(�K*&*�-+,1�*//�,+�4284&*%&3*//I�*//�$%&(+%(&�(%KG,3%&4Y�
3%0/2K3%7�*%I�0*G*83/3&3(4�&'*&�*+(�3%03K(%&*/�&,�*%K�(%*8/(�&'(�,G(+*&3,%�,-�&'(�0,112%30*&3,%4�
4(+D30(Y�82&�(®0/2K3%7�K3*/@��~¾�������~�±±�zz~z����±�»µ~~Ñ�=Y�ÒW>=��
B���dd�L3-(/3%(�),K(+%3{*&3,%�|+K(+�Ò�[W[=�
^���dd�ZB�5=x=C=��XZ=[>[]K#]A#=��
?��FG(03-30*//IY�&'(�5,1G*%I�4((;4�LMJ�6.5�K(437%*&3,%�3%�.+38*/�*%K�%,%@.+38*/�*+(*4�,-�
U/*8*1*Y�U+3{,%*Y�U+;*%4*4Y�5*/3-,+%3*Y�5,/,+*K,Y�5,%%(0&302&Y�:(/*�*+(Y�x/,+3K*Y�}(,+73*Y�
T*�*33Y�$K*',Y�$//3%,34Y�$%K3*%*Y�$,�*Y�H*%4*4Y�H(%&20;IY�L,2343*%*Y�)*3%(Y�)*+I/*%KY�
)*44*0'24(&&4Y�)30'37*%Y�)3%%(4,&*Y�)3443443GG3Y�)344,2+3Y�<(8+*4;*Y�<(D*K*Y�<(��
T*1G4'3+(Y�<(��S(+4(IY�<(��)(®30,Y�<(��Ð,+;Y�<,+&'�5*+,/3%*Y�<,+&'�:*;,&*Y�|'3,Y�
|;/*',1*Y�|+(7,%Y�J(%%4I/D*%3*Y�C',K(�$4/*%KY�F,2&'�5*+,/3%*Y�F,2&'�:*;,&*Y�.(%%(44((Y�
.(®*4Y�E&*'Y�Ä(+1,%&Y�Ä3+73%3*Y�9*4'3%7&,%Y�9(4&�Ä3+73%3*Y�9340,%43%Y�*%K�9I,13%7Y�*4��(//�
*4�&'(�&(++3&,+3(4�,-�&'(�:34&+30&�,-�5,/2183*Y�J2(+&,�C30,Y�*%K�&'(�E=F=�Ä3+73%�$4/*%K4=�

�



�

� W�

U4�K340244(K�3%�1,+(�K(&*3/�8(/,�Y�H*+1*�1((&4�&'(�+(�23+(1(%&4�-,+�K(437%*&3,%�*4�*%�

LMJ�6.5�*%K�34�*8/(�*%K�G+(G*+(K�&,�,--(+�&'(�L3-(/3%(@42GG,+&(K�1,83/(�8+,*K8*%K�4(+D30(�

&'+,27',2&�&'(�E%3&(K�F&*&(4=��}+*%&3%7�H*+1*�LMJ�6.5�4&*&24��3//�8(%(-3&�&'(�G28/30�3%&(+(4&�8I�

3%0+(*43%7�&'(�*D*3/*83/3&I�,-��2*/3&I�8+,*K8*%K�4(+D30(�,--(+3%74�&,�*�8+,*K�+*%7(�,-�/,�@3%0,1(�

0,%421(+4�(/3738/(�-,+�L3-(/3%(�8(%(-3&4=����

��Ó �����N���

H*+1*�34�*%�(4&*8/34'(K�G+,D3K(+�,-�1,83/(�M$UF=A>��.'(�5,1G*%I�'*4�G+,D3K(K�M$UF�

-,+�-,2+�I(*+4=��H*+1*�,--(+4�3&4�1,83/(�8+,*K8*%K�K*&*�4(+D30(�3%�*//�-3-&I�4&*&(4Y�J2(+&,�C30,Y�&'(�

:34&+30&�,-�5,/2183*Y�*%K�&'(�E=F=�Ä3+73%�$4/*%K4Y�&'+,27',2&�&'(�0,D(+*7(�*+(*�,-�3&4�2%K(+/I3%7�

0*++3(+�-+,1��'30'�3&�G2+0'*4(4��3+(/(44�%(&�,+;�4(+D30(4�,%�*��',/(4*/(�8*434�*%K�+(4(//4�&'(�

4(+D30(4�&,�3&4�42840+38(+4=AA��F3%0(�[>A[Y�&'(�5,1G*%I�*/4,�'*4�G+,D3K(K�1,83/(�8+,*K8*%K�K*&*�

&,�WXY>>>�%,%@L3-(/3%(�42840+38(+4�3%�&'(�4&*&(4�,-�*//�-3-&I�4&*&(4=A[�

H*+1*yz~G+,G,4(K�L3-(/3%(@42GG,+&(K�1,83/(�8+,*K8*%K�4(+D30(��3//�G+,D3K(�(/3738/(�

42840+38(+4��3&'�-*4&�*%K�0,%D(%3(%&�$%&(+%(&�*00(44�-,+�*0&3D3&3(4�+*%73%7�-+,1�+(4(*+0'3%7�*%K�

*GG/I3%7�-,+�̄,84�&,�0,1G/(&3%7�',1(�,+;�*4437%1(%&4=��.'(�8+,*K8*%K�,--(+3%7��3//�G+,D3K(�

X>>�)M�,-�W}�,+�'37'(+�4G((K�K*&*�(*0'�1,%&'�*&�%,�0,4&�&,�&'(�0,%421(+=��.,�1*®313{(�0',30(Y�

42840+38(+4�*/4,��3//�'*D(�&'(�,G&3,%�,-�G2+0'*43%7�*KK3&3,%*/�2%3&4�,-�8+,*K8*%K�4(+D30(�*/4,�*&�

W}�,+�'37'(+�4G((K4=�����~������́�����~��~²���@��µ~����~3%�*--,+K*8/(�3%0+(1(%&4��3//�73D(�

42840+38(+4�&'(�-/(®383/3&I�&,�&*3/,+�&'(3+�8+,*K8*%K�4(+D30(4�&,�1((&�0'*%73%7�%((K4=��H*+1*yz~

�������������������������������������������������
A>��.'(�5,1G*%I�'(+(8I�*/4,�+(G,+&4�3&4�',/K3%7�0,1G*%I�34�H*+1*�T,/K3%74Y��'30'�*/4,�
,G(+*&(4�H*+1*�.(0'%,/,73(4=�
AA��H*+1*�G2+0'*4(4�&'(4(�4(+D30(4�-+,1�FG+3%&=�
A[���dd�ZB�5=x=C=��XZ=[>[]K#]A#=�



�

� Z�

L3-(/3%(@42GG,+&(K�1,83/(�8+,*K8*%K�,--(+3%7��3//�3%0/2K(�&'(�*83/3&I�&,�G2+0'*4(�*�93@x3�

(%*8/(K�*%K�',&4G,&@0*G*8/(�K(D30(�]0*//(K�H*+1*�},#=�

H*+1*yz~L3-(/3%(�8+,*K8*%K�4(+D30(�,--(+4�*%�3%%,D*&3D(��*I�&,�G+,1,&(�8+,*K8*%K�

*K,G&3,%��3&'3%�/,�@3%0,1(�0,112%3&3(4�8I�(%*8/3%7�8+,*K8*%K�*00(44�,%�12/&3G/(�K(D30(4Y�*//�

&'(�&31(Y�3%�*//�&'(�G/*0(4�*�42840+38(+�7,(4=��93&'�*�43%7/(�H*+1*�},�K(D30(Y�3%K3D3K2*/4�%(*+8I�

0*%�0,%%(0&�*&�,%(�&31(Y�(*+%3%7�&'(�K(D30(�,�%(+�+(�*+K4��'3/(�*//,�3%7�1,+(�8+,*K8*%K�

$%&(+%(&�*00(44�-,+�1,+(�G(,G/(=��U//�%(��024&,1(+4�*+(�G+,D3K(K��3&'�A>>�)M�,-�-+((�8,%24�

K*&*�2G,%�437%@2G�]3%�*KK3&3,%�&,�*%I�K*&*�&'(I�+(0(3D(�3%�0,%%(0&3,%��3&'�&'(3+�G/*%#Y�+(7*+K/(44�

,-��'(&'(+�&'(I�,�%�*�H*+1*�},�K(D30(�,+�%,&=��524&,1(+4��',�,�%�*�H*+1*�},�K(D30(�0*%�

(*+%�*KK3&3,%*/�K*&*�8I�4'*+3%7�&'(3+�K(D30(��3&'�-+3(%K4�*%K�-*13/I�*%K�3%�G28/30�G/*0(4=��6D(+I�

&31(�*�%(��H*+1*�24(+�*00(44(4�*%�(®34&3%7��z��yz~Ô����~},�K(D30(Y�&'(�(®34&3%7�24(+�(*+%4�A>>�

)M�,-�K*&*�-,+�-+((Y�/313&(K�&,�,%(�4'*+3%7�0+(K3&�G(+�G(+4,%�G(+�W>�K*I�G(+3,K=��$%�&'34��*IY�

H*+1*�},�4(+D(4�*4�*��*I�&,�G+,1,&(�8+,*K8*%K�*K,G&3,%��3&'3%�/,�@3%0,1(�0,112%3&3(4�*%K�

&,�G+,D3K(�*%�*KK3&3,%*/�*00(44�G,3%&��'(+(�93@x3�4(+D30(�34�%,&�,&'(+�34(�*D*3/*8/(=�

���Ó N����

����Õ
�����������Ö×��
Ø���
�
����	���
�
��Q�����������	
���
���������P��R��
�����	���
���
����
��P���
����Q��	��Õ���P
�������

¿�±����~ÙÉ»ÚÛÚ~��~���~�����zz���yz~����z~�������z~���~�����������z~����~��z�~́�~���~

8(-,+(�&'(�x55�0*%�K(437%*&(�*�0*++3(+�*4�*%�LMJ�6.5=��U4�K340244(K�3%�-2+&'(+�K(&*3/�8(/,�Y�

H*+1*�1((&4�&'(4(�+(�23+(1(%&4�*%K�LMJ�6.5�K(437%*&3,%�34��*++*%&(K=��x2+&'(+Y�H*+1*�

�2*/3-3(4�-,+�w>@K*I�4&+(*1/3%(K�G+,0(443%7�,-�&'34�J(&3&3,%=�

�

�



�

� X�

*#�hijkifncfif¢̀kk̀bf¢ijjndj=AW���

U4�*�G+,D3K(+�,-�M$UF�&,�&'(�G28/30Y�H*+1*�34�*�0,11,%�0*++3(+=��$%�&'(�L3-(/3%(�

),K(+%3{*&3,%�|+K(+Y�&'(�5,113443,%�+(0,7%3{(K�M$UF°3%0/2K3%7�1,83/(�M$UF°*4�*�

&(/(0,112%30*&3,%4�4(+D30(Y��'30'�G+,D3K(+4�'*D(�8((%�*8/(�&,�,--(+�*4�*�0,11,%�0*++3(+�4(+D30(�

43%0(�[>>B=AZ��H*+1*�G+,D3K(4�1,83/(�M$UF�*%KY�*00,+K3%7/IY�34�*�0,11,%�0*++3(+=��

8#�hijkifÜneef�j̀¥n�dfca��̀jgd�f�n�denbdfcdj¥n¢dcfmofjdcdeenb¤fgÝdfcdj¥n¢dcf̀�fngcf
ab�djeonb¤f¢ijjndjcf

F(0&3,%�[AZ](#]A#]U#�,-�&'(�U0&�4&*&(4�&'*&�*%�6.5���z�~�������~z����±�z~²�z���~��z~�¶�~

-*03/3&3(4�,+�*�0,183%*&3,�~��~��z~�¶�~��±������z~���~��z���~��~�������~±������yz~z����±�z»µAX��

T,�(D(+Y�&��~�����zz���yz~[>A[�L3-(/3%(�C(-,+1�|+K(+�7+*%&(K�8/*%;(&�-,+8(*+*%0(�-+,1�&'(�

,�%�-*03/3&3(4�+(�23+(1(%&Y�428̄(0&�&,�0,%K3&3,%4Y�&,�*//�6.5�G(&3&3,%(+4�4((;3%7�/313&(K�6.5�

K(437%*&3,%�&,�G*+&303G*&(�3%�&'(�L3-(/3%(�G+,7+*1=Aw��.'*&�-,+8(*+*%0(��*4�0,%K3&3,%(K�2G,%�&'(�

Å����±���yz~G+,D343,%�,-�?AA�4(+D30(�*%K�&'(�*GG/30*%&�'*D3%7�,8&*3%(K�*%�*GG+,D(K�0,1G/3*%0(�

G/*%=AB��T,�(D(+Y�8I�3&4�%*&2+(Y�8+,*K8*%K�4(+D30(�K,(4�%,&�3%0/2K(�?AA�4(+D30(�0*G*83/3&I�*%K�

���~�����zz���yz~L3-(/3%(�),K(+%3{*&3,%�|+K(+�4G(03-30*//I�(®(1G&4�%,%@-*03/3&3(4@8*4(K�

8+,*K8*%K�G+,D3K(+�*GG/30*%&4�-+,1�&'(�+(�23+(1(%&�&,�,8&*3%�*GG+,D*/�,-�*�0,1G/3*%0(�G/*%�

�������������������������������������������������
AW��ZB�E=F=5=��[AZ](#]A#=�
AZ���ddfL3-(/3%(�),K(+%3{*&3,%�|+K(+�Ò�W?�*%K�%=?[�]03&3%7�ªj̀gd¢gnb¤fib�fªj̀k̀gnb¤fgÝdfÞ�dbf
ÑbgdjbdgY�}<�:,0;(&�<,=�AZ@[̂Y�C(G,+&�*%K�|+K(+�,%�C(1*%KY�:(0/*+*&,+I�C2/3%7Y�x55�AX@[ZY�
ÒÒ�WWA@WWX�][>AX#�*%K�¦��j̀�jnigdf�d¤aeig̀jof¡jdigkdbgf�̀jf©j̀i�mib�f¦¢¢dccfg̀fgÝdfÑbgdjbdgf
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cgib�ij�c=[̂���

¿�±����~ÙÉ»ÚÛÚË�ÌËÈÌ~��~���~�����zz���yz~����z~z����4�����~�~¶�����zz~�����±���yz~

0,113&1(%&�&,�0,1G/I��3&'�&'(�5(//2/*+�.(/(0,112%30*&3,%4����~¾�������~Åzz�±������yz~

5,%421(+�5,K(�-,+�93+(/(44�F(+D30(�]5.$U�5,%421(+�5,K(#��3//�4*&34-I�&'34�0,%421(+�

G+,&(0&3,%�*%K�4(+D30(��2*/3&I�+(�23+(1(%&=��H*+1*�-2//I�0,1G/3(4��3&'�*GG/30*8/(�0,%421(+�

G+,&(0&3,%�+(�23+(1(%&4�*%K�0,113&4�&,�0,1G/I��3&'�&'(�5.$U�5,%421(+�5,K(=��H*+1*�

0,1G/3(4��3&'�&'(�5.$U�5,%421(+�5,K(�&,�(%42+(�3&�,--(+4�3&4�42840+38(+4�&'(�'37'(4&�/(D(/�,-�

G+,&(0&3,%�*%K��2*/3&I�4(+D30(=��H*+1*yz~������~��~�������~�������~z����±�~���~�����������~��~

0,1G/I��3&'�&'34�0,K(�(D3K(%0(4�3&4�0,113&1(%&�&,�4*&34-I3%7�*//�,-�&'(�*GG/30*8/(�0,%421(+�

G+,&(0&3,%�*%K�4(+D30(��2*/3&I�4&*%K*+K4=��x,+�(®*1G/(Y�024&,1(+4�0*%�+(*0'�H*+1*�&'+,27'�*�

D*+3(&I�,-�1(&',K4�3%0/2K3%7�(1*3/�*%K�0'*&=��

�������������������������������������������������
[B���dd�ZB�5=x=C=��XZ=[>[]*#][#�#̧�L3-(/3%(�M+,*K8*%K�J+,D3K(+�}23K*%0(�J28/30�<,&30(�Ò�A>=�
[̂���dd�ZB�5=x=C=��XZ=[>[]*#]W#̧�L3-(/3%(�M+,*K8*%K�J+,D3K(+�}23K*%0(�J28/30�<,&30(�Ò�A>=�



�

� A>�

-#�hijkifncf�nbib¢nieeofib�fgd¢Ýbn¢ieeof¢i�imedf̀�f�j̀¥n�nb¤f�n�denbdáca��̀jgd�f
k̀mnedfmj̀i�mib�fcdj¥n¢déêëìêíîïðñëòìíóêôëõöêõöóê÷îïïëééëîìøéêùúñóé=[?���

5,113443,%�+2/(�XZ=[>[]*#]Z#�+(�23+(4�6.5�G(&3&3,%(+4�&,�K(1,%4&+*&(�-3%*%03*/�*%K�

��±���±��~±���́�����~��~±�����~¶���~���~�����zz���yz~º�������~z����±�~�����������z»W>��H*+1*�

G+,D3K(4�1,83/(�8+,*K8*%K�K*&*�4(+D30(4�&,�%,%@L3-(/3%(�024&,1(+4�*%KY�&'(+(-,+(Y��,2/K�%,&�8(�

4,/(/I�K(G(%K(%&�,%�L3-(/3%(�42840+38(+4�-,+�3&4�+(D(%2(4=��.'(�5,1G*%I�'*4�G+,D3K(K�1,83/(�

M$UF�-,+�,D(+�-,2+�I(*+4=��U-&(+�*�/(*K(+4'3G�&+*%43&3,%�3%�S2%(�[>AwY�*//���~Ô����yz~G+,K20&4�*+(�

%,��7+,44�1*+73%�G,43&3D(�7,3%7�-,+�*+K=��H*+1*�*/4,�'*4�WXY>>>�%,%@L3-(/3%(�42840+38(+4=��

5,%4(�2(%&/IY�&'(�5,1G*%I�'*4�*00(44�&,�42--303(%&�-2%K4�&,�,G(+*&(�3&4�8243%(44�*%K�34�%,&�

4,/(/I�K(G(%K(%&�,%�+(3182+4(1(%&�-+,1�&'(�L3-(/3%(�x2%K=��$%�*KK3&3,%Y�Ô����yz�-,2+�I(*+4�,-�

G+,D3K3%7�8+,*K8*%K�4(+D30(�*%K�+(/3*%0(�,%�&'(�%(&�,+;�,-�3&4�2%K(+/I3%7�0*++3(+�(%42+(4�&'(�

5,1G*%I�'*4�&'(�&(0'%30*/�0*G*83/3&I�&,�G+,D3K(�L3-(/3%(�8+,*K8*%K�4(+D30(4�3%�*00,+K*%0(��3&'�

���~�����zz���yz~����z=��H*+1*�'*4�%,&�8((%�428̄(0&�&,�*%I�(%-,+0(1(%&�*0&3,%4�,+�+(D,0*&3,%�

G+,0((K3%74=�
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